Cloned human embryonic stem cells for tissue repair and transplantation.
One approach to overcome transplant rejection of human embryonic stem (ES) cells is to derive ES cells from nuclear transfer of the patient's own cells. Because an efficient protocol for human somatic cell nuclear transfer (SCNT) has not been reported, several critical factors need to be determined and optimized. Our experience with domestic animals indicate that reprogramming time (the period of time between cell fusion and oocyte activation), activation method and in vitro culture conditions each play a critical role in chromatin remodeling and the developmental competence of SCNT embryos. In this review, we describe the optimization of human SCNT and derivation of human cloned ES cells. In our study, about approx 25% of human reconstructed embryos developed into blastocysts when we allowed 2 h for reprogramming to support proper embryonic development. Since sperm-mediated activation is absent in SCNT, an artificial stimulus is needed to initiate embryo development. Incubation with 10 micro calcium ionophore for 5 min followed by incubation with 2.0 micro 6-dimethyl amino purine was found to be the most efficient chemical activation protocol for SCNT using human oocytes. In order to overcome inefficiencies in embryo culture, we prepared human modified synthetic oviductal fluid with amino acids (hmSOFaa) by supplementing mSOFaa with human serum albumin and fructose instead of bovine serum albumin and glucose, respectively. Culturing human SCNT-derived embryos in G1.2 medium for the first 48 h followed by hmSOFaa medium produced more blastocysts than culturing in G1.2 medium for the first 48 h followed by culture in G2.2 medium or culturing continuously in hmSOFaa medium. The protocol described here produced cloned blastocysts at rates of 19-29%, which is comparable with the rates in cattle (approx 25%) and pigs (approx 26%) using established SCNT methods. A total of 30 SCNT-derived blastocysts were cultured, 20 inner cell masses (ICMs) were isolated by immunosurgical removal of the trophoblast, and one human cloned ES cell line (SCNT-hES1) with typical ES cell morphology and pluripotency was derived. Our approach opens the door for the use of autologous cells derived from nuclear transfer ES (ntES)-derived cells in transplantation medicine.